Rho GTPases and their regulators in neuronal functions and development.
Neurons are specialized cell types which send out processes in order to communicate with other cells, which can be immediate neighbors or whose cell bodies are far distant. Neuronal morphology as in all cells is determined in large part through the regulation of the cytoskeleton. One of the key regulators of the actin cytoskeleton is the Rho family of GTPases. The Rho GTPases function as molecular switches to turn on or off downstream biochemical pathways depending on the stimuli. Their activities and their regulation are controlled by many other proteins such as the guanine nucleotide exchange factors and the GTPase-activating proteins. The activities of some of the Rho family members are reported to be antagonistic to one another. In general, Rac and Cdc42 promote neurite outgrowth while RhoA stimulates retraction. The balance of these opposing activities of the different Rho GTPases is crucial for the morphology and function of the neurons.